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a leadframe having:

a chip mounting portion for mounting said semiconductor chip;

suspension leads unitarilv|formed with said chip mounting portion, a

width of said chip mounting portion being wider than a width of each of said

suspension leadsf,] : and

a plurality of [inner lead porfions] leads arranged to surround said

semiconductor chip and being elecwically connected with said bonding pads

by bonding wires; and

[a plurality of outer lead portions individually connected with said inner

lead portions; and]

a resin member sealing said semiconductor chip, at least a portion of said

[inner lead portions] plurality of leads , said crap mounting portion, said suspension

leads and said bonding wires[;]A

wherein said chip mounting portion is smaller than said semiconductor chip

and is positioned under a substantially central ©ortion of said semiconductor chip,

said semiconductor chip is fixed to said chip mounting portion by adhesive, said

semiconductor chip is fixed to a part of each of said suspension leads by adhesive

which is located under a peripheral portion of saia semiconductor chip, and an

adhesive region of said chip mounting portion andlsaid semiconductor chip and an

adhesive region of each of said suspension leads and said semiconductor chip are

separated from each otherA and wherein said suspension leads and said chip

mounting portion of said leadframe are continuousl>|formed in an area of said

semiconductor chip.
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6.(Once Amended) A semiconductor integrated circuit device according to

[claim] Claim 5, wherein said resin member has a rectangular shape, and wherein

said [outer lead portions are extended outwardly from] plurality of leads extend in a

direction of four sides of said rectangulartehaped resin member.

S*^. ^1 1 .(Once Amended) A semiconductor integrated circuit device comprising:

2 a semiconductor chip having a.rfiain surface including semiconductor

elements and a plurality of bonding pac

a leadframe having:

a cracking suppression meSns for mounting said semiconductor chip

thereon and for suppressing, during a reflow soldering processing, device

cracking, wherein said cracking suppression means is a chip mounting portion

which is smaller than said semiconductor chip and which is positioned under a

substantially central portion of said semiconductor chip[,];

suspension leads unitarily formed with said chip mounting portion, a

width of said chip mounting portion beii^g wider than a width of each of said

suspension leadsf.1 ; and

a plurality of [inner lead portions] Beads arranged to surround said

semiconductor chip and being electricall^|connected with said bonding pads

by bonding wires; and

[a plurality of outer lead portions inc^vidually connected with said inner

lead portions; and]
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a resin member sealing saip semiconductor chip, at least a portion of said

j>** [inner lead portions] plurality of leaas , said chip mounting portion, said suspension

leads and said bonding wires[;]A

wherein said semiconductor cftip is fixed to said chip mounting portion by

adhesive, said semiconductor chip is fraced to a part of each of said suspension leads

by adhesive which is located under a peripheral portion of said semiconductor chip,

and an adhesive region of said chip mouViting portion and said semiconductor chip

and an adhesive region of each of said suspension leads and said semiconductor

chip are separated from each otherA and wmerein said suspension leads and said

chip mounting portion of said leadframe areContinuously formed in an area of said

semiconductor chip.

>13.(Once Amended) A semiconductor integrated circuit device comprising:

a semiconductor chip having a mair^surface including semiconductor

elements and a plurality of bonding pads;

a leadframe having:

a chip mounting portion for modhting said said semiconductor chip[,];

suspension leads unitarily former with said chip mounting portion, a

width of said chip mounting portion bein| wider than a width of each of said

suspension leadsM ; and

a plurality of [inner lead portions] Idbds arranged to surround said

semiconductor chip and being electrically Connected with said bonding pads

by bonding wires; and
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[a plurality of outer lead portions individually connected with said inner

lead portions; and]

43
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a resin member sealing said semiconductor chip, at least a portion of said

[inner lead portions] plurality of leads , sa\\ chip mounting portion, said suspension

leads and said bonding wires[;]A

wherein said chip mounting portion iS smaller than said semiconductor chip

and is positioned under a substantially central portion of said semiconductor chip,

said semiconductor chip is fixed to said chip mounting portion by adhesive, said

semiconductor chip is fixed to a part of each ®f said suspension leads by adhesive

which is located under a peripheral portion of feaid semiconductor chip, and an

adhesive region of said chip mounting portionpnd said semiconductor chip and an

adhesive region of each of said suspension le|ds and said semiconductor chip are

separated from each other.

Gt

1 4.(Once Amended) A semiconductor integrated circuit device comprising:

a semiconductor chip having a main |urface including semiconductor

elements and a plurality of bonding pads;

a leadframe having:

a cracking suppression means fdr mounting said semiconductor chip

thereon and for suppressing, during a rellow soldering processing, device

cracking, wherein said cracking suppression means is a chip mounting portion

which is smaller than said semiconductor ship and which is positioned under a

substantially central portion of said semiconductor chip,
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suspension leads unitarily formed with said chip mounting portion, a

J^-Jl width of said chip mounting portion piping wider than a width of each of said

at

m

suspension leadsH : and

a plurality of [inner lead portion^] leads arranged to surround said

semiconductor chip and being electrically connected with said bonding pads

by bonding wires; and

[a plurality of outer lead portions individually connected with said inner

lead portions; and]

a resin member sealing said semiconductor chip, at least a portion of said

[inner lead portions] plurality of leads , said chip recounting portion, said suspension

leads and said bonding wires[;]x

wherein said semiconductor chip is fixed to Said chip mounting portion by

adhesive, said semiconductor chip is fixed to a partpf each of said suspension leads

by adhesive which is located under a peripheral portion of said semiconductor chip,

and an adhesive region of said chip mounting portionland said semiconductor chip

and an adhesive region of each of said suspension lefds and said semiconductor

chip are separated from each other.

Please add new Claims 15-59, as follows.

15.(New) A method of manufacturing a semiconductor device comprising the

steps of:

(a) preparing a lead frame having a\first surface and a second surface

opposite to said first surface, said lead framfe having a chip mounting portion,

suspension leads continuously formed with said chip mounting portion and a plurality
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of leads, said first surface of said chip mounting portion being positioned to the side

of said second surface of said plurality of leads rather than the side of said first

surface of each of said plurality of leads; !

(b) mounting a semiconductor chiraon said chip mounting portion, said

semiconductor chip having a plurality of semiconductor elements and bonding pads

formed on a main surface thereof and a rear surface opposite to said main surface,

and having a size which is larger than that olsaid chip mounting portion, said

semiconductor chip being mounted so that sad rear surface of said semiconductor

chip is faced to said first surface of said chip mounting portion;

(c) electrically connecting said plurality of leads with said bonding pads of said

semiconductor chip by a plurality of bonding wires respectively, in condition that said

lead frame is placed on a heat stage having a groove for accommodating said chip

mounting portion and said suspension leads and tor a wire bonding operation,

wherein said connecting step is performed in a condition that said chip mounting

portion and said suspension leads are fitted in saidlgroove. said rear surface of said

semiconductor chip is in contact with an upper surface of said heat stage and said

second surface of said chip mounting portion its spaced from a bottom surface of

said groove; and 1

(d) sealing at least said semiconductor chip, said plurality of bonding wires

and said chip mounting portion by a resin member.

16.(New) A method of manufacturing a semiconductor device according to

Claim 15, wherein the step (a) includes bending said suspension leads, and wherein
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a depth of said aroove is deeper than a leve of said bendina of said suspension

leads.

17. (New) A method of manufacturing a semiconductor device according to

Claim 15, wherein the step (b) includes providing an adhesive to said first surface of

said chip mounting portion, wherein said semiconductor chip and said chip mounting

portion are bonded to each other bv said adhfesive.

18.(New) A method of manufacturing a semiconductor device according to

Claim 17, wherein said adhesive is not provided to said suspension leads.

19.(New) A method of manufacturing a semiconductor device according to

Claim 15, wherein said plurality of leads has a nrst lead adjacent to one of said

suspension leads and a second lead which is relatively far from said one of said

suspension leads in comparison with said first lead, and wherein a distance between

the tip of said first lead and an edge of said semiconductor chip is shorter than a

distance between the tip of said second lead and said edge of said semiconductor

chip.
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21 .(New) A method of manufacturing a semiconductor device according to

Claim 15. wherein a width of said chip mounting portion is larger than that of each of

said suspension leads.

22.(New) A method of manufacturing a semiconductor device according to

Claim 15. wherein in the step (c). parts of said plurality of leads, to which said

plurality of bonding wires are bonded, are placeqon said upper surface of said heat

stage.

23.(New) A method of manufacturing a semiconductor device according to

Claim 15. wherein said chip mounting portion has a substantially circular form in a

plane view.

24.(New) A method of manufacturing a semiconductor device according to

Claim 15. wherein said chip mounting portion has a substantially cross form in a

plane view.

25.(New) A method of manufacturing a semiconductor device comprising the

steps of

:

(a) preparing a lead frame having a first surfacfe and a second surface

opposite to said first surface, said lead frame having a chip mounting portion,

suspension leads continuously formed with said chip mounting portion and a plurality

of leads;
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(b) preparing a semiconductor Ship selected from among a plurality of

semiconductor chips having different s|zes. said semiconductor chip having a

plurality of semiconductor elements ana bonding pads formed on a main surface

thereof and a rear surface opposite to aaid main surface, and having a size which is

larger than that of said chip mounting pgrtion:

(c) mounting said semiconductor Ship on said chip mounting portion, said

semiconductor chip being mounted so that said rear surface of said semiconductor

chip is faced to said first surface of said cnlp mounting portion;

(d) electrically connecting said plurality of leads with said bonding pads of said

semiconductor chip by a plurality of bondingWires, in a condition that said lead frame

is placed on a heat stage having a groove forcaccommodating said chip mounting

portion and said suspension leads and for a wire bonding operation, wherein said

connecting step is performed in condition that said chip mounting portion and said

suspension leads are fitted in said groove, said Vear surface of said semiconductor

chip is contact with an upper surface of said heal stage and said second surface of

said chip mounting portion is spaced from a bottom surface of said groove; and

(e) sealing at least said semiconductor chip, said plurality of bonding wires

and said chip mounting portion by a resin member

26.(New) A method of manufacturing a semiconductor device according to

Claim 25, further comprising a step of bending said suspension leads such that said

first surface of said chip mounting portion is located on a down side than said first

surface of said inner lead portion of each of said plurality of leads in a thickness

direction of said lead frame.

11
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27.(New) A method of manufacturing a semiconductor device according to

Claim 26, wherein said bending step includes providing a step portion to each of said

suspension leads bv said bending, and wherein a depth of said groove is deeper

than a level of said bending of said suspension leads.
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28.(New) A method of manufacturing a semiconductor device according to

Claim 25, wherein the step (c) includes providing an adhesive to said first surface of

said chip mounting portion, wherein said semiconductor chip and said chip mounting

portion are bonded to each other bv said adhesive.

29.(New) A method of manufacturing a semiconductor device according to

Claim 28, wherein said adhesive is not provided to|5aid suspension leads.

30.(New) A method of manufacturing a semiconductor device according to

Claim 25, wherein said plurality of leads has a first llad adjacent to one of said

suspension leads and a second lead which is-relativelv far from said one of said

r
suspension leads in comparison with said first lead, and wherein a distance between

the tip of said first lead and an edge of said semiconductor chip is shorter than a

distance between the tip of said second lead and said edge of said semiconductor

chip.

31 .(New) A method of manufacturing a semic mductor device according to

Claim 30, wherein a length of bonding wire connected to said first lead is shorter

than a length of bonding wire connected to said seccfid lead.
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32.(New) A method of manufacturing a semiconductor device according to

Claim 25, wherein a width of said chip mounting portion is larger than that of each of

said suspension leads. 1

33.(New) A method of manufacturing a semiconductor device according to

Claim 25, wherein in the step (e), parts of satd plurality of leads, to which said

plurality of bonding wires are bonded, are placed on said upper surface of said heat

stage. \

34.(New) A method of manufacturing a semiconductor device according to

Claim 25, wherein said chip mounting portion has a substantially circular form in a

plane view. \

35.(New) A method of manufacturing a semiconductor device according to

Claim 25, wherein said chip mounting portion has a substantially cross form in a

plane view. 1

36.(New) A method of manufacturing a semiconductor device comprising the

steps of; 1

fa) preparing a lead frame having a first surface arid a second surface

opposite to said first surface, said lead frame having a chip mounting portion,

suspension leads continuously formed with said chip mounting portion and a plurality

of leads, said first surface of said chip mounting portion being positioned to the side

13
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of said second surface of said plurality of I sads rather than the side of said first

surface of said plurality of leads;

(b) mounting a semiconductor chip >n said chip mounting portion, said

semiconductor chip having a plurality of semiconductor elements and bonding pads

formed on a main surface thereof and a rear surface opposite to said main surface,

and having a size which is larger than that of said chip mounting portion, said

semiconductor chip being mounted so that said rear surface of said semiconductor

chip is faced to said first surface of said chiplriounting portion;

(c) electrically connecting said pluralitvlof leads with said bonding pads of said

semiconductor chip by a plurality of bonding wires respectively, in condition that said

lead frame is placed on a heat stage having a [groove for accommodating said chip

mounting portion and said suspension leads a|d for a wire bonding operation,

wherein said connecting step is performed in alcondition that said chip mounting

portion and said suspension leads are fitted in said groove, said rear surface of said

semiconductor chip is in contact with an upper surface of said heat stage and said

second surface of said chip mounting portion anp said suspension leads are spaced

from a bottom surface of said groove; and

(d) sealing at least said semiconductor chifp, said plurality of bonding wires

and said chip mounting portion by a resin member.

37.(New) A semiconductor device comprising:

(a) a semiconductor chip having a plurality |)f semiconductor elements and

bonding pads formed on a main surface thereof;

(b) a lead frame having:

14
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a chip mounting portion for mounting said semiconductor chipi

a plurality of leads: and

suspension leads continuously formed with said chip mounting portion,

said semiconductor chip being mounter on said chip mounting portion;

(c) an insulating tape adhered to at Iea4 said plurality of leads and said

suspension leads:

fd) bonding wires electrically connected tb said plurality of leads with said

bonding pads of said semiconductor chip respectively, and

(e) a resin member sealing said semiconductor chip, said bonding wires, said

insulating tape, said chip mounting portion, a partiof each of said suspension leads,

and at least a portion of said plurality of leads,

wherein a size of said chip mounting portions smaller than that of said

semiconductor chip, and

wherein said insulating tape continuously extends from said plurality of leads

to said suspension leads.

38.(New) A semiconductor device according to Claim 37, wherein said resin

member has a rectangular shape, wherein said suspension leads extend from said

chip mounting portion toward four corners of said resin member, and wherein said

plurality of leads are arranged between said suspension leads in a plane view

39.(New) A semiconductor device according to Claim 37, wherein said

insulating tape extends along four sides of said resin member to surround said chip

mounting portion and said semiconductor chip in a plane view.

15
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V
40.(New) A semiconductor devicelaccording to Claim 37, wherein said

ll insulating tape includes a base insulating film and an adhesive layer applied to one

tP^ surface of said base insulating film, and wfterein said insulating tape is adhered to

said plurality of leads and said suspension reads by said adhesive layer.
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41.(New) A semiconductor device according to Claim 40, wherein said base

insulating film includes a polvimide resin and ^aid adhesive layer includes an acrylic

resin.

42.(New) A semiconductor device according to Claim 37, wherein said lead

frame having a first surface and a second surfacelopposite to said first surface,

wherein each of said suspension leads has a step portion so that said first surface of

said chip mounting portion is positioned to the side of said second surface of said

plurality of leads rather than the side of said first surface of said plurality of leads,

and wherein said insulating tape is arranged outside said step portion of each of said

suspension leads.

43.(New) A semiconductor device according toiClaim 42, wherein a part of

each of said suspension leads, which is located outside said step portion, is

substantially at a same level as portions of said plurality of leads in a thickness

direction of said lead frame.

44.(New) A semiconductor device comprising:

(a) a semiconductor chip having a plurality of sei iconductor elements and

16



KAJIHARA ef a/., §53(b) Div. of Serial No. 09/328,910 Docket No. 501 .32049RV2

bonding pads formed on a main surface therfof and a rear surface opposite to said

main surface;

(b) a lead frame having a first surface ^nd a second surface opposite to said

first surface, said lead frame having:

a chip mounting portion for mounting said semiconductor chip;

suspension leads continuously foriped with said chip mounting portion;

and

a plurality of leads;

(c) a plurality of bonding wires electrically connected to said plurality of leads

with said bonding pads of said semiconductor chiplrespectivelv; and

(d) a resin member sealing at least said semiconductor chip, said bonding

wires, said chip mounting portion and at least portions of said plurality of leads,

wherein a size of said chip mounting portion smaller than that of said

semiconductor chip, and

wherein said semiconductor chip is mounted orilsaid chip mounting portion,

such that said rear surface of said semiconductor chip Is bonded to the side of said

first surface of said chip mounting portion by an adhesive layer, and such that a part

of each of said suspension leads, which is located under said semiconductor chip, is

spaced from said rear surface of said semiconductor chit

I

45.(New) A semiconductor device according to C jaim 44, wherein said

adhesive layer is provided on said first surface of said chip mounting portion and is

not provided on said part of each of said suspension leads which is located under

said semiconductor chip.

17
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46.(New) A semiconductor device according to Claim 45. wherein a part of

said rear surface of said semiconductor chip, which is located outside said chip

mounting portion, is adhered to a part of saijd resin member

..ft

rti

CP

47.(New) A semiconductor device according to Claim 46. wherein said resin

member includes a thermosetting resin.

48.(New) A semiconductor device acceding to Claim 44. wherein said

adhesive layer includes an epoxv resin.

49.(New) A semiconductor device comprising:

(a) a semiconductor chip having a plurality of semiconductor elements and

bonding pads formed on a main surface thereof ar\p a rear surface opposite to said

main surface:

(b) a lead frame having a first surface and a Second surface opposite to said

first surface, said lead frame having:

a chip mounting portion for mounting sard semiconductor chip:

suspension leads continuously formed with said chip mounting portion:

and

a plurality of leads:

(c) a plurality of bonding wires electrically connected to said plurality of leads

with said bonding pads of said semiconductor chip respectively: and

(d) a resin member sealing at least said semiconductor chip, said bonding

wires, said chip mounting portion and at least portions ot said plurality of leads.

18



KAJIHARA et a/., §53(b) Div. of Serial No. 09/328,91 0 Docket No. 501 .32049RV2

Q
43

wherein a size of said chip mounting portion is smaller than that of said

semiconductor chip.

wherein said semiconductor chip is bonded to said chip mounting portion by

an adhesive layer between said rear surfac^ of said semiconductor chip and said

first surface of said chip mounting portion,

wherein each of said suspension lead$ has a part which is located under said

semiconductor chip, and

wherein a part of said resin member is formed between said part of each of

said suspension leads and said rear surface oflsaid semiconductor chip.

ru

50.(New) A semiconductor device comprising:

(1

)

a semiconductor chip having a main surface and a rear surface opposite

to said main surface, said semiconductor chip haying a plurality of semiconductor

elements and bonding pads formed on said main |urface;

(2) a lead frame including:

a first suspension lead for supporting ^aid semiconductor chip,

extending in a first direction:

a second suspension lead for supporting said semiconductor chip,

extending in a second direction which is different from said first direction, said

second suspension lead intersecting said firstfsuspension lead: and

a plurality of leads, said plurality of leads being arranged to surround

an intersecting portion of said first and second [suspension leads:

(3) a plurality of bonding wires electrically connecting at said plurality of leads

with said plurality of bonding pads, respectively: and

19
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(4) a resin body sealing said semiconductor chip, at least a portion of said

plurality of leads, said first and second suspension leads and said plurality of

bonding wires,

wherein said semiconductor chip is disposed on said intersecting portion of

said first and second suspension leads,

wherein a width of each of said first an&l second suspension leads at the

vicinity of said intersecting portion is wider than that of each said first and second

suspension leads at vicinities beyond said semiconductor chip, and

wherein said rear surface of said semiconductor chip is fixed to said first and

second suspension leads at the vicinity of said Intersecting point by an adhesive.

51 .(New) A semiconductor device according to Claim 50. wherein said first

and second suspension leads intersect each other at a substantially right angle.

52.(New) A semiconductor device according to Claim 51 . wherein said resin

body has a tetragonal shape, wherein said plurality of leads extends toward four

sides of said resin body, and wherein said first and] second suspension leads extend

from said intersecting portion toward four corners cjf said resin body!

53.(New) A semiconductor device according to Claim 50. wherein a portion of

said rear surface of said semiconductor chip is adhired to said intersecting portion of

said first and second suspension leads, and wherein another portion of said rear

I

surface of said semiconductor chip is contacted with said resin body.

20
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54.(New) A semiconductor device a( cording to Claim 51 . wherein said

semiconductor chip has a tetragonal shape, and wherein said wider portion at the

vicinity of said intersecting portion of said first and second suspension leads extends

from a central portion of said rear surface offsaid semiconductor chip toward four

corners of said semiconductor chip.

55.(New) A semiconductor device cor prising:

(1) a semiconductor chip having a mai

to said main surface, said semiconductor chip

surface and a rear surface opposite

laving a plurality of semiconductor

elements and bonding pads formed on said main surface;

(2) a lead frame including:

a chip mounting portion for moun ing said semiconductor chip:

a plurality of suspension leads wh ich are continuously formed with said

chip mounting portion: and

a plurality of leads, said plurality df leads being arranged to surround

said chip mounting portion:

(3) a plurality of bonding wires electrical v connecting said plurality of leads

with said plurality of bonding pads, respectively! and

(4) a resin body sealing said semiconductor chip, at least a portion of said

plurality of leads, said chip mounting portion, sajid plurality of suspension leads and

said plurality of bonding wires.

wherein said chip mounting portion has dl first portion extending in a first

direction and a second portion extending in a second direction which is a different

direction from said first direction, said second portion intersecting said first portion.
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wherein a width of each of said f rst and second portions of said chip

mounting portion is wider than that of efich of said plurality of suspension leads.

wherein both ends of each of saia first and second portions of said chip

mounting portion are coupled with said plurality of suspension leads respectively,

wherein an intersecting portion oflsaid first and second portions of said chip

mounting portion is located at a substantially central portion of said rear surface of

said semiconductor chip, 4

wherein said both ends of each of said first and second portions of said chip

mounting portion are located at the peripheral portions of said rear surface of said

semiconductor chip, and

wherein said rear surface of said senfiiconductor chip is fixed to said chip

mounting portion at both of said central and peripheral portions of said rear surface

of said semiconductor chip by an adhesive.

56.(New) A semiconductor device according to Claim 55, wherein said first

and second directions intersect each other at alsubstantiallv right angle.

57.(New) A semiconductor device according to Claim 56, wherein said resin

body has a tetragonal shape, wherein said plurajitv of leads extends toward four

sides of said resin body, and wherein said plurality of suspension leads extend from

said both ends of said first and second portions If said chip mounting portion toward

four corners of said resin body.
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